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Marketing Abstract of NTU’s Invention Disclosure

Title

Disk for monitoring metastasis

Inventor (s)

Andrew M. Wo; PAN, YU-CHENG; CHEN, KEN-CHAO;
CHEN, CHEN-LIN

[B)gsifription The multi-stage magnet was used to separate rare cells labeled
with immuno-beads in blood, on a microfluidic disk.. Via
changing the rotational speed of the disk, centrifugal force, driving
fluid with cells, was adjusted. Then the target cells were captured
by multi-stage magnet in the inlet reservoir of disk. Detecting and
counting rare cells can be performed in the disk.

Fields of This can be used to separate and detect the specific cells with

Application distinct immunological feature in the whole blood from patients. For

example, monitoring metastasis of cancer and allergy, or prenatal
diagnosis.

The enumeration of circulating tumor cells (CTCs) in the
peripheral blood or bone marrow of cancer patients might be useful
to predict metastasis, estimate dosage of chemotherapy, and monitor
recurrence after primary therapy.

Another example is fetal cells from maternal blood. To extract 2-6
circulating fetal cells from 1 ml maternal whole blood is an
alternative way to obtain fetal material for prenatal diagnosis
without the considerable risks entailed by invasive procedures like
amniocentesis or chorionic villus sampling.
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Advantages

Recent separation technologies can be classified into
fluorescence activated cell separation (FACS), dielectrophoresis
(DEP), massively parallel microfabricated sieving device,
magnetically activated cell separation (MACS), and additional
manipulations including optics and acoustics. Among them, FACS
and MACS are practically being used.

Although the FACS system has been steadily being used, it
requires relatively high cost, difficult sterilization, and need for a
large sample volume.

Contrary to the FACS, magnetically activated cell separation
(MACS) is capable of enrichment of most target cells within a
short time, and reducing the sample required for analysis. Various
products (such as MACS of Miltenyi Biotec, Dynal MPC of
Invitrogen, MagCellect of R&D system, EasySep of StemCell
Technologies, BD IMag of BD Biosciences, etc.) have been
commercially employed. Most of them separate and enrich cells in
the column (Miltenyi Biotec) or tubes. It needs to transport the
cells to slides or some platforms to detect. A high cell loss can
occur in this process.

The positive CD-based microfluidic system that integrates
immunobeads separation with direct immunofluorophore for
detection in the same platform. Advantages of this approach include
simple fabrication, low cost, relatively easy detection, and
potentially low cell loss.

Dr. Jean Paul Thiery, a French researcher and the Chief Scientific
Officer of Biopolis at experimental therapeutics centre in Singapore,
indicated that sensitivity of separation system higher than 10" (one
target cell in 10" non-target cells) is very desirable. And the 107’
level of sensitivity was achieved by the proposed disk, with robust
yield.

Market
Potential

The study on rare cells has been an important issue in basic
and clinical studies. A large number of studies have indicated that
the amount of some specific rare cells in the blood can serve as
markers for diseases or treatment, e.g. disease diagnostics,
evaluation of treatment efficacy, and disease prognosis.

Except CTCs and fetal cells, there are still many specific cells
with distinct immunological feature in the whole blood. So the
positive CD-based microfluidic system could be used to separate
and detect the specific cells in clinic.
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